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ABSTRACT 

An LCD device is disclosed, in which the device comprises a first 
substrate having a switch device, a second substrate facing the first 
substrate with a space, a liquid crystal composite layer filled between the 
first and second substrates, and a transparent pixel electrode connected 
to the switching device having an active layer formed out of one of a 
poly-crystalline silicon material or an amorphous silicon material, an 
insulating layer formed on the active layer and having a silicon material 
on which an opening part is formed, and wirings formed on the insulating 
layer and electrically connected to the active layer through the opening 
part. The wirings are formed out of. a silicon material and an alloy 
material having 0.1 to 10mol% of metal which can reduce the insulating 
layer having more than 95mol% of copper. 
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X-ll 6 £b Mg^£2f 01liiM^^^ ^^DlIM UEItS nBHHOIDf. 


e ^sHAisxioii mm 51^^, mo\ ^-^m^a^s sis 5e^ tjisg siem- ^4^^^ 2:^1^ 

^b}^og^ sy^Qi- 141^^ M£IHGIlfei,^^ SE^ ^^^Dl^l,^^^ ^^DHM^>::§ ^§SA1?^^1°I ^ 

n^m, oyot ^^Qfoi ^a^xh^Ai s\m ^bl§^a&, lh^^ 5e^zi i.^^^ AhgAi g^eioii lh^^ 3 


Ha, P-SS SiS°l S^5Efe Ul§§ SiS^I HSM t^AllJo^/^^ q H^^^OII Xf^>:d-ig ^^EHOilAH Si<:L^ 

sf^^oi g:?mim:Hi s^ti:?! mrnow. s^^ir oiitiiiH ee^ hsoii si^is^oi ^^^^^ ^ 

CH^OI. HAI2I ELD\m ^§ , S^DHM^^^ ^HgsAliTxIOllAiHI ^MHl StfOIP. lOa^AH , ^ 

^A[M EE^ Eim 4^ SEt[. S^QH^^>i§ ^SSAI &x| Oil Ai SAISxtHj BJ\m mQ\o\^ SITOI 2^J2, 

oloii caeh ^Af^y SE^ <ym<y oia e#2joH<yoiiAi <:^oi ^y^th aoi aiAiiaMi m^m ga^i- si^i 


^ ^^011 UloHAi ^Q. 


eit-Qi^, ^dife xHSi'ixHiropi cDi^oii ^'i^om, <^l^a^x-^l^ol mmo\^mBQ. cumdiB lsisxis s\d\^ s 

^sJ^Oil OIDI AfggH 9111, Cu^ S^lIiifOt 2XPIX-1W0I ^4=6P! CH S OIL ULS I § xl Oil CutiH^ym A^gSfe 51^ 

^&afXI S^a. 3B-iU. CudH<y^ mi^oj x-illSOil AF^sioj A1bH<y3f ^S[6^oj [[HSOll, CubH^Id 

^■2im ^01 xioh^ 4- SAm. HH.<y^ xim@ ge^^^s mm ^ 910, mm, cum^^ ¥g 

s^oii Q\m ¥^^ei ^^m m^m 4-g9iioiiAi a ^^m 4^ 91^ ^j\\mo\ 910. 

^^^m bF2f ^OL ^SDH^^:::^^ ^ § SA| gxioii Ai m^m m^o\D\ %m d\^b saisxioiiai m^^mn mmsio\o[ m 
s^isoi [if^i) jcsxiaa ^^£x-iiri:X^oiiAi m^m m^B[^ ^^i^ai 0^0. 

Q^e^AH. ^ ^^SSJ ^^^ -ai-^ >::^g:d^X^2f ^^aiXHU'M ^^6^^ P^SSiS SE^ dl§§ SiS3F^ 2::'i§^oi 



s sEfe bi§§^£iso^ m^B m^sin. #^s4*oii s^an ^H?¥:'^ sisa ^asg lasii 3h?¥S m 

m #SSa SDI^IOS S^gH S^SOI aH<yS ^UlSm, mMS ^£l52f 95inol% 014^21 :?£|g gr^& 

§2SS =4=Slfe 0.1 mxi 10niol%°) if^Sh ffSSS m^BQ. 

nig£ii), g^sa aeaaei A^ololl ^fgja ^H^vi't xiigaa. 3h?¥S soh sssiif aiJi^ss g^a 4f 

Ul bHiS^Sfe ^dlSol} 95mol% OI4f°| ^£IS § 2SalH|-SS^01l SSB S^M^2 = £fgSS gV^^^ 4^ SlU, 

aaSs saw 4^ 0.1 LHXI 10mol%°l ^^2.^ &S#S ^Ultha. 

e ^^goii ©sa, ^sDie^oii >i?iSi!iif2j %ses §Sohfe 401 :3H?¥:'f ^xis ^aies s 

ogj. s^gg gss^fe ^►ui aas4^oii o.i lhxi ioraoi%°i s^g s^& ifssg sas^fe mm. m^mm h 
M^e&is Halms HBi&osw HS^fsis^s^^ssjg^g gas^fe g§ g^, A}:)i u-^g 

m nHEiystw 3h?¥sssh aiJi^^s s^at mdim g^sh^ g§s ^uiom, 4^:Jlm«sol qss^ei 

e sssi as =5!^ §gg oi5K)ii sm, ¥s^°sfe ^ss ssh seiisi m 4^ siHu, e aAi 

[^AIOII] 

g ^^go| oHgfi/^igxi^^ ^gig HI§a^£ieS4^0)| gsan. ^asa 90 UIXI 99.9inol% dhg5!§f3jl 

95 UXI g9.9mol% 014^°) ^£IS S^^S mmm 4* Slfe 0.1 UIII lOmon H^i^2!o^31lfe 0.1 mxi 5niol%21 s 

i^stj m^ott Sim sasoii g^a 3H?¥S mm bisg^aisssf ai^i^os a^a^ as 

^^e^SAI ^£|gS aaSS t*S!W 4^ Slfe S^OII SlOlAlfe, Mq, Ca. TI, Hf. v. Nb, ta. Ni, Pd, Pt, Au, 

Cd, B, Al, In, S I. Ge, Pb. P, Sb, Bi , Se Te^h <M§i^ 4» 2lCf. ^:>\ S^SOIIAIfe Mg, Ca AlOl 5|g5|^U, J\S 
b^i^Slt.^ MgOm. 

e ^§21 ?Fa& oii9m§s Qm°\ oiioii (n£f Mgs ^mw ^st^a. 

Mgfe SlObOII t^SlSS UC1-LHI2, MgOS ^^^.8^:)| ?|gh Xh^O||LiX|£| &§iD[ Sl°l ^^^joi ^^s^gao| su°l &si^ 
a ^a. (IfSIAI,;^ £1^011 m^E. DfnUI^B Si°l 'X^^<i^s^e^3^ XH^SS 4= 2ia. 

sEef, s ^^soii ajs bH<ys bHd 5h¥oii saa 5^¥S sEfe dHid 4^¥oii §aa si» m^m m^^iii bH^ysj seoii 

Al IHS}§§}a. 

40I ejsK)!, ^?£l:?^ m^m ^^xhssai Aiga^ eausi :?i^oiiah mm u&ufe otiaoi a5ia^°i s 

«l§3f ^sfgo] gjiig 5^ Bh£|o| .gn|§§ 4= oj- HH^oi mSB e fe^SOII IDS eiiSHAISxIS^S^^ 4= 

£E5i. Dom^s ^£ieafe.cH tym^m \jEi\jD\ mrnow, 2i^m^D\mM^ dim^o^ t^mm 4- 91o\m. n a 
soil mu^ asQ^a m^m 4= si:ii, ojafAi ohnui^ai a oi4f2i t^sfs ^x\m ^ sta. 
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D^nm^g ^diiH^^ ^^o\\ ^Em (ih. nssoi 21^^ mqf^ s^sib 3JM ^§^^ t.^ 

a. S£^, UM^ S6.K>1I goHl 4- ?i6H ^tL^lH M^m^'9.^m ^dllHS^ &2 

EEe.^ MgF^ sj/d^ ^Aho| ^^^ig ^^/^ ^210\L\E[ M^S&I ::'F^SEfe M^S&l m^J[±m ^oHAH 4- 2i 

a. sdf^Dh xH£i2i ^Al^s<i^^^o^ goQi, oigg 4. gi:?i m^oii. ouss^ si^' j^^di 

D\m^^s\ cu-Mgi^snf ^^m^ ^oiiAi o\^m 4- 2ia.Ila^u, onss^iie Mgoh^ xHdioii uiafoi cushi s^^^^e^ 
cusi ^^^21 o\mm mE}^u[x^^\9\ g^on^ mD\^B[\:}. ch i^^h MgFQioi ^^sas. Mg^ cuxhs°i 

CuIH^OilAI a^ZlUIsS] grOI 10mol%M ^:Dff^aS, MgCu^ CuJHSOll 4- MgCu^ ^301 BJ\ 

m^^owM mso\ ^^x\o\\ 2\m ^mm mm a 4^ sack c^EfAi, 00111^°! ionioi%oioPF B^^^s^a. 

e.^^^ DOUi^2i sroi o.imoi% oimom. ^^oni3i, ^ mmm ^^m 4^ sici. 

£hAj, DfnUI^Si S,^^ 0.1 ax\ 10niol%^ ^mD[ U[m^o[0\, u+£FAH 1,^^ ^aii^^^ 90 LHXI 99.9mol%Hl ^dlM 

Dh3uis°j ^mM o.imoi%Hi o\m gAiioii>M i^D\^ m^^m o\^j\ gfit.^ a ^§1-311 01 a. mm, 

MoCLfeHj i^^^M^ cuXH^oii m^m 4= ^si^m^^^s m^^^^ =7^-\m^9\ ^^soii ois^ 

4^ S^a. ZLSHLI, Af:?| <ihiK)il^aoHo| MgCb'M CuXHSS 0IIS6PI ?loH Mg&Ua.A}:^! MgCbXH^£f 

MgM Cuei2| 011^^21 X\0\J[ mxmo^ CuIHSSI ZlBohlQ ^S0| CHOI^^ Ol^Oig 4= gi^I, CLfdfAH 1^^ 

cue°Js::'i^^oii si^g m 4^ 

>iIHEiil20l SSCIOlOiH^Oi! §ifg>Xl geijSFa. ^ ^^SWOilSloH 4^iy£l^ ^gOll (tF^^^ MgCu2^ HSlg Mg 

^ ^^01 10mo1% 016^013, ^5ES 400''C Olof^ xHaiAie^e 2 LHXI 3Aie}S^ ^lOiShOI ^21^ 4=Se^ ^,gxH2.|:'h 0I¥ 

cHse 4= eia. o>ah>d, cu-mgi.^^^ bi®§^^ aoicHzi^oiiA] a-^^m uatwa. HE-hoioiisoi cu-Mgi,^^°i 

01! Mmm IIH, MgCu2^ "dm ^ 9i€}, mE}M. m^S\ ^^^m nia46ha, Cu-MgU-^^ 1.^^^ a-?i^^ ^ 

?l4m010ingO||Ai §?|^^0| ^XIS 4= 9Ji^ feEES^Oil J^lelSl^ 3101 t^hi^^6^C:f. 

(MEHopiE^o] sAi 5t^«e :'H^^^^^ ^EfLH g^£ot:n, mz^^ ^§hai§xim ^h^^^^o^ lje^lh ess 

OlDK 

Xil 1 £011 UEftH Uh£F ^OL ^4^£i @IS<ii!^<y(1) ^ 4^^^^ Ilx^5^fe ^4-2] ^AF<y{2)^ QHM^:! 

{IT0)M if^eh SAI ^^a^(4)0il S^^O. 

M 1 soil UEfyj-S^S^OI ^SSAiSxl^ Oima] 2 SOil UEftHtihfif ^^01 ^, ^I2£0il UEiy 

?^§SA|&x|OilAH. HAI ^^S^OiaiOPI&KS)^ •A^■^ ^ISaflHI QlE015.K6)3^ CHS^bHxISIH. l/^^^D\B£i^ ^'Sm 

^ ^§#(7)B SAi ^^a^ (>i&iiopi&(5):flf c:j|g2^(6)e^oii ^Hs^ixi^a, 

HA! ^^2^ O15i]0!:?|&(5)0||^ ^£1 5E^. S£}>^^^^ Ot^OI.5! ^S::'!a(19)0l ;giS&a. SEeh, ^ 3 :?l 19)01!^ 
<:^^<y(UEfUX! ^Ah<M(UEIUXl d^m), TFT(3)^ SA! ^^3^(4)01 J\B9\ ^R^^^OW XilSSQ. mB , 12 
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:?IEK19)2| ^Hsoii^ ai,^Eh(30)o! gs^sa. 

^^(G) ^ S^(b)S ^S^'^[^EM23)D[ ^H^^^Oll ^^D\ Ei (23)^^011^ 011^2^(24)01 bHxl&Cf. m 

^D\B{22)s] OB ^se^^oii^ mmB(2^)o\ ^^^BO. 

£oiiAi u[i<y^(3i)g aesf ^^01 ^, omui^si g^oi ah^ p^u ^ ^^goii °i6h ^g&s^moii 

soil ^oH HHtiifs :?ia4^oii mm m^o\o\ ±mE\^o, 

SI4(a)£ ^ I-||4(b)£^ X-II3S0II U&bll eH§ p >:SaiOI LjEltd S^SOIP. HI 4(a) 

£ ^ xii 4(b) £01! uEita bha^^oi. MSHUssioi 2ewHj s^uHiy^oi Hi^^gn. ^^oii sifg>^a. n^^ 

U. X114(a)£ ^ Xil4(b)£0il UEItH Sxlfe S^UH<y^ X^i^O| Ol^^o^ sa5^£^ PXhei^Cf. ZiyU, M 4(a) 

£ ^ X-ll 4(b) £b :'H^^^ei £eo^AH ^Ol 4(a) £ ^ HI 4(b) £°J H:?!^ xI4=:?^ UEFUXl S^^^S^^OII CH5H 

M 5 £fe X-il 3 ££1- HI 4(a) £ S HI 4(b) £011 UtEt^ U[2Jt 5^^^?IS^Xt£i ^ Ell >::M^M&^OI| HHSS 

B 3#saEii^^2i ^^sufs UEftHp. ^,ioooo:h3 s^shfe ioooo:>Haj x-iiei£^ uH<y°i2ooeiei^ 

m^^^m mu^m UEfui^ hi5£2j hehhoii UEiyp.s^sAi^^xioii^ a ar^ uh^oi i^ie^^oii 

m^^Ji (iHsoiL ife^:?i^goiiAH ^012 5isa en ^2^:'k x^ss^a. s^ssi hj\d[ mmsmm, ^ 

E||^M^M2| HHSS^^OI aJ\2im 4- XhSmil,H!4(a)2^ H14(b)£0il UEftd IIHS MOIOII SOI! Q^^ x\\219\ X^m 

o\\^ ^^9\x\o\D\ 9ia. m^^^^ m^imm [E^£^ s^^uH^yuimoi £e a^«si BCJiii hhshi Eofon ^^lo^oi ^dh,^ 

a HI5£0I1 UEFtH E||>iMo| ^^^^^^t S^a^Q. 

Mg^£^ m Oil OII^OI 0.5at.%e HBjahS. ^^msi aCH£^£ HI4(a)0ll UEftli HH^^t HI4(b)£0|| UEFtB 

HHii Mojoii g^^tjH<y°! 4^011 z^ol:^^ 9imm 4- ^a, ^, e uiB(neck)¥B ufi<ya ^^aegi IdlB^rn 3> 
^ bH^yoii UI6HAH mdi2\ £^ dfi<y^ E^^oii 9\m m^mmoi uaya. . 

zia-iu, Mg2i mjm^, £gr°i xi-oi^ 21m ^mm%'^ x\o\j[ ^^rafEin, uq^^d\ 5%ois, ^01 
muffe D[S sxla^:>^l aa.^^:?i giif^¥Ei tJh2f ^^01, Mg°i ^^^^ sl02^^^^oll m^B cumMsi^m^m s^^ai 

01 an. Mgfe£21 CIS Oil OliaCH 0.1at.%^ m^m9\ HD\D\ ^OlEOW ay. m^S] ¥m^mO\ ^01 -^^EHa^OHAH CH 

^o^se ^^ 4 910. oi5iB S^s^^oii- M::?fEiah:>ll x^2<!i[^^^hi #^0^ oi§[ 510^ s^ssj ^^o^ 

^►•M^-^ CH E -Si^e ^^^Q. £§[-. e ^^SOir MgS mD[M nHSOIlAi Mg^ ^£::'^ 0.5% £^ 5%^ m HIS£1^ HI 
4(a)£0li UatH 1I1J-.^¥E1 S^§[ Uf£F ^^01 40| Si^e ^^l^ahfe miOfli^ 9iO . 

£th. 0151^ ^^^£[ UlIIi:?^ HI4(b)£0il OO^ nHS^^OIlAH 0l¥0ig [LHS^e^a'. 

^go^^Ei UE^yi ^OL CuHISOll MgM gc^g|Aho||g^@ UH^^SI <M^^^□^ o^Ua^ Si:?l^ &V£ 

^i£f°i m^2] Mm^m i^^^ai^i^ m^D^ji 9x0, 
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cu3^ ^ymeijoii mmm 4^ sife ya, cujas.d\ s<l^g2!jo^ xh^is cdi. Mgs cuxhs°i 504^011 §^acH 

CuOISa MgF9|S ^ev^HS ¥ga^IHSS/H AhgSlfe IT0(Sn02a ln2032| 5^^5^:)| ¥|§.K}||§g2!!o^ 

AhgSlfe S<iK)ll CH5H Sii^sHQ, WiSiM MgPatS SiOIAIfe tii^^SiO. 

M 6 £fe MgfeE£t OHHg A^0|2| UEHJfe ZlSHHOia. 

S S/^IAIOIIAI OlgElfe OIISgeHg HC1:H20(1:30°I SifS)^ ^S3I2.18°C°I SES SXISID. 01IS°I M^D\= 1S0| 

a. s^ef, oiissi A|^:)|:)^ aoi S3&@as, MgFeis 3 safg 4^^s^3^l bp. 

¥011 iTooiisg2Hoii 015H ij,^ ^ ^A}^ :»hfeSoi gicf. ^, msssoii giCM/H, uH<ys cvoaoii °IoH 

SSEl Si02Sfos ESBCKOiai-AI , dH<y2j (HlSHifg ^a}Sjo^ Si02a,'-°l HSa ^SlShfe ^^SlOllfe ^SS SHI 

afep. nau, e ^►ssi g^oii uHiys Mgpets g^api sdioii cos:?! ohsoii, oiiseuh mmm m:i!^m m m 

£E§V. e ^§21 Cu-Mg&ee =EfO|0|ISOI IT0S|2| SfgOII A^eE|fe 50IIA1 S3f2!0m. =. #4^2] TFTM SISShfe S 
§011 SICHAI, e ^^SOII [DSCu-MgbH<yS StU, ITOeiSI HSl-OldlSeSlg #2J-§29^°M Esacf 

. 3&1U, Cu-Mg2| m^m^ g§S| S&HS eiSH SEfe :Jie°J ^¥|0||>M UEI^ 4= SHS SIoH 4= 91Q. 

CM afe Hife ^et5S!OM iTosi°i ^£foioiis°j oiisie^Ai olssHSWcusj gjsjsi tea ss¥fe He^oioiis°i g 
¥011. ^^aa^ M£^^□^=^-4:0||°J8H oiisa 4^ sia. mm^ oiiss ¥ai^^ 4= sisoiie g^sm. cus g>s 
oiisgitHS 2SAi3ife enph uEiyp. cu:?h siiiis &EXii§xi2i S.B ^Boii °ioH Mi?is 4= Sife smss 
se«om. cc^^^A), cu°i asios oiis^tf<°i 2ss tf^ ei& 4':5F sip. 

&a. S ^S2J g^dl Cu-Mg thesi Sa^fOll ga^io^ l^g^ MgOfe4':t:M£hSD|- ^fflEISOII 4^&5j HsfSOl 2i 
CuS ITOdlSSbHSI £S0| SuW^joS g^IlS 4^ SiP. 

LSISSIOII Cu-MgbHd!2! AI§S naS 4 910. 3EHU. e!j.SSAISS|0ll>M dH^ysi ^S.\m SXISPI ^8H ^ia^h ia^fe 

LSisxioii/H seet 4^&si p=a. ^, lsisxisi g^oii cuois dH^iei A^gg cfSBH<aoii/H 8^^dH^yoll 

n, w^oIhB ae}2S|o^ gg]a^H^&^ o^Ll£^ a&^v dHd^oii AfgacF. cn-.afAi, y^f cu-:?!^ dHdoi lsisxi°i bi 

sgggdi. e^^|g:)^fe^o| siae, cuj\s. dH^ysi aaf^se eiei- SIIP^ lsisiisi am sisssoiia) uau 

HBHLK 2!j§HAISj;|°|- S¥0|l CudH(ye SISHISB^II ^OIIE t^£|01 'dm 4= ?JlQ. SS, 2!j§HAISxl0ll Aife 

Lsisxisi g¥2f aoi am=?S:°\ mmo\^m Mmm 4= sia. ziau. 4^1 as^^si Ahss xiistii gsi giJi-e ot 
rasdi. as?5S A^gs^feal o\&mo\ sia.cudHdoi 4^^& d^2^ eoi ^ms\o\ 2i°a, oioji lABdape 

AutomatedBohding)^ tSil CudH^dlAI 4=Sa32, SAIOII eS2| ^^E.|S¥Ei OPIS 42lfe ^HPf HITIS HfiiJf 9iQ. 
OtEiM; Cu-MgdH<yS S^¥S^e^3^21 ^sf^S lf4^A|goSAM SI^S^s^S 2f2f gtglAia 4 Si:?! CfflSOII, ^ ^^SOIHEl- 
S Mgg Cujyiefe S& TABSS^EI U&Ufe flUHS gfl:J^ 9JLQ . 

nmiM^B -^m^i OnOWM Si02M g-ai"- 4= Slfe S^o^ 4 SlXlEi, g ^^SOII maf Ca, Ti, Hf, V, Nb, Ta. 

Ni, Pd. Pt. Au, Cd. B, A1,ln, Si, Ge, Pb, P. Bi, Se S Te SE^ MSm 4= SID. 

olsg, ses ii^si g^Ai^gaoi w^m &^Ex^lo^l £»m s^xhss/M A^g5Plollfe ^i^8^x! afa. mm. 

^^^E >I2I ^£101! ^mSiX] dtQ. ^. ?l4^aO|Oj3aO|l Ai2| a-9l4^S^S 4^DI5!o^ tOj^oil, 

e^s^s m^m^ ^m3\x\ dt&: 4^1 e^s soisiJii m^m 4 21a. 
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Emfe mMM m^m ^ 9io. SAioii a^s^E-i^jif bis^^ai^^fsi s:?is^oi m^m o\m^ sia. ch^oi 

EEe.^ ^ g§ ^^0! 4^ siMB e^Hsj Di^oii x\^m J[^xmm^ s^ma. cad^/H, 
mow 9\m th§9 b^2^ ^ 5iCHuii s^feg^moiiAi o^^m mmo\ 9Jim 4- 


4>oi 1-111 XII2 ^Mmsoi ssE ^sifs^s ^uia^n, 

tJigg^ai^e ams i&oi #^s^^oii g^gin :'H^¥:'^ -^xia 

bH<MO| ^aiea 95mo1% Ol^^Bl ^£IS tfSth #171 t^^W4- 2ib 0.1 UIXI 10mo1%a l^^el: i^S 

§^S-2. I-il 1 SiOlAI. UH^OI ^Eiem 95 UiXl 99,9mo1%°l ?£lg l^^eF S^SS ^ 2i 

b 0.1 mil 5moi%2i 5im m^SL^ ^shaisxi. 

S^S 3. I-il 1 i>^Ojl SiCHAH, a^ee ^ Si^ S^OI Mg, Ca, Ti. Hf, V, Nb, Ta. N i. Pd. Pt, Au. 

Cd, B, A1, I n, S i. Ge. Pb, P. Sb, B i . Se^ Te^^^Ei <M^ab ^S^^ ^SSAISxI. 

4. M 1 SiOIAI, a^e^ 4- ^Ol ^^Ol Mg2f Ca ^ Al^¥&] <yill£|b 51§ ^§^^ 5^ 
b ^SSAISxI. 

5. ^! 1 &Oil ?XO\H, a^Se 4^ ^^0| Mg2J ^S^^ 2lj§SAISxl. 

M siOiAi, m^ms\ se^^oii ^^sm 4^ ^^m^^^^^oi %^^o\ 
s^g^f le^e a^oioii ::'H^¥::^f ^xiaoi, 


s^i^ 6. 



n=?¥m mm m^miA ^Jim^an, u^imiat 95moi% oi^^si =?^\m ^'^^ m^mm ^^m 4- 91^ 
o.iuixi iomoi%3 ^^9.^ m^m m^m^^ow sseich ^oi i^ss ^^m =^ 9X^ mm^^s}- 

mmm ^uit^ mE9.^ mM^^. 

9. 8 mow s^ch/h, i^esoi- ^aiea 95 lhxi 99.9%°! =?z\m if^t^ ^ofic^se ^mm ^ 91 
^ 0.1 LHxi 5moi%°i ^^m I'-^ss m^B m^£.^ m^=?^. 

m=^m 10. M 8 %^0\\ 9JiO\M. m^mm ^ ^^D\ ^^01 Mg, Ca, TL Hf. V, Nb, Ta, N i. Pd. P t. Au, 

Cd, 8. A1. I n. S i. Ge, Pb. P, Sb, B i, Sei^ Te^^¥E| ^S^^ 51-^ d||<y^3E, 

11. Jll 8 1^011 m^mm ^ SA^ ^OI S^Ol WlgS^ Ca ^ A1^¥E1 <MCH£j- 5iM 

g^tr 12. :qi 8 soil sAoiM, m^mm mmm ^ 91^ ^01 ^^01 wgei 31M ^§^^ ah^ tiH<y^3E. 

13. ^S:'IE^^^O|| ^^S:^»2| S^Sg ^^6fe ^§:Df, 

m^m^^ow ^Bienf 95 LHxi 99.9moi%2i =?E]m m^mm mmm 4^ 91^ 0,1 Liixriomoi%2i 

m=?m 14. 13 i^oii 9Jio\M. -^oi ir^ae g^ai-^ ssoi >^itiaiioii sioh ^sa^ m^^^ ah^ 

15. xii 13 iroii 9Jio\k\. ssxhepf s<i^g Mm^9^)H ^le ^s^^ o^igsAi 

16: X-il 13 H-Oll 9iO\M, R^X^^\J[ #¥SmifgM tf^t.^ Maf^D^M Mmm^^^^M ^^Si^ ^ 

• s^if 17. 13 troll sioiAi,. ly:?! ihs#oi- ^disiof 95 lhxi 99.9inoi%2i ^^\m m^m ^01 isee mmm ^ 
91^ 0.1 mil 5fnoi%^ ^^m m^^.^ ^sh^ 5H§sAigxi2j x-ii^^^s. 

18. M 13 1,^011 9JiO\M, m^mm mmm ^ 91^ S^OI Mg. Ca. Ti.Ht. V. Nb, Ta. Ni. Pd, Pt. Au. 

Cd, B. Al, In, Si, Ge. Pb, P. Sb, B i, SeS Te^^^Ei <!di^£l^ 5!M ^S^^ eH§SA|&xIH| J^l^g^S. 

m^m 19. 13 mow 9Xo\k\, m^mm mmm ^ 91^ ^01 ^^01 Mg£t ca ^ai^^h d^^isb ^§^^ 
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^ 2 tO,J 2 IO,J 2 JOJ 2 tO.J 2 IO,J 2 iO^i 2 lOnI 2 


.4ft 4B; 

Mg;Oat% 
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i'l ^] i|iini 



0.0 < OA 0.5 I 5 

CuH'i^l Mg«-] ^^5. (QTVo) 
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